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Nervous breakdown
L
ike the waistband of your pants 
after Thanksgiving dinner, neurons 
have to be able to stretch and then 
return to shape. On page 269 Hammarlund 
et al. pinpoint the protein that confers this 
springiness, showing that neurons lacking 
the molecule fracture.
Movements such as bending your elbow 
put strain on neurons, but the source of the 
cells’ elasticity has been a mystery. Hammar-
lund et al. suspected that the protein β-
  spectrin was involved. In red blood cells, the 
protein weaves into a mesh that supports the 
cell membrane, enabling erythrocytes to re-
bound after being crushed and dented during 
their travels through the circulatory system.
The researchers tested spectrin’s function 
in neurons by observing nematodes that lack 
the protein. In embryonic worms, neurons 
grew normally between the animals’ two 
nerve cords, indicating that spectrin isn’t 
necessary for development. But after the 
worms hatched, their neurons began to 
display defects such as abnormal branching, 
frequent breaks, and signs of new growth, 
which doesn’t normally occur after the 
embryonic stage. By tracking individual 
neurons, the scientists demonstrated that the 
breaks came fi  rst; the aberrant growth and 
misguided branches followed as worms 
attempted to repair the severed cells.
To determine whether movement snaps 
the neurons, the researchers scrutinized 
paralyzed animals. Few of their neurons 
broke. Hammarlund et al. conclude that the 
fragility of spectrin-lacking neurons might 
explain some kinds of neurodegenerative 
diseases. For example, patients with spino-
cerebellar ataxia type 5—an inherited form 
of paralysis that ran in Abraham Lincoln’s 
family—carry a faulty β-spectrin gene. 
Neurons might deteriorate in these pa-
tients because they break first, the re-
searchers suggest. 
Caught in the middle
T
he protein E-cadherin puts a leash on cancer cells, and 
on page 343 Ling et al. clarify how cells deliver the 
molecule to the membrane. A connector protein fastens 
E-cadherin to a transporter that hauls it to the cell surface. The 
ﬁ  ndings might improve researchers’ understanding of metastasis 
in epithelial cancers and reveal how cells direct E-cadherin to 
the basolateral portion of the membrane.
Epithelial cells hold tight  to their neighbors through 
connections called adherens junctions. The structures form when 
E-cadherin proteins protruding from adjoining cells clasp, 
and the cells snuggle up. To control these liaisons, cells add 
E-cadherin to the membrane or withdraw it into the cytoplasm. 
Because E-cadherin blocks cancer cells from spreading, researchers 
want to determine how cells direct the protein to the membrane.
Ling et al. observed that the protein PIPKIγ concentrates at 
adherens junctions, so they investigated whether the molecule 
takes part in transporting E-cadherin. They ﬁ  rst determined that 
PIPKIγ latches onto E-cadherin. In cells depleted of PIPKIγ by 
RNAi, E-cadherin no longer made it to the cell membrane and 
accumulated in the cytoplasm.
Its partners in E-cadherin transport, the researchers 
discovered, include the clathrin adaptor protein complexes, 
which cart proteins to and from the membrane. If cells 
manufacture a faulty version of one adaptor protein that lacks 
the PIPKIγ binding site, little E-cadherin makes it to the 
membrane, the scientists found. They conclude that 
proteins can reach the cell membrane either by binding to 
clathrin adaptors directly, as shown before, or by binding 
PIPKIγ, which in turn links to the adaptors.
The results could clarify the defect behind a type of 
inherited stomach cancer. Patients carry a mutation that 
alters the site where E-cadherin couples to PIPKIγ. The 
two molecules bind weakly, and E-cadherin stays in the 
cytoplasm. The ﬁ  ndings also indicate that PIPKIγ helps 
target E-cadherin to the basolateral membrane, but the 
possible mechanism or involvement of signaling path-
ways is not yet clear. 
When PIPKI𝗄 (green, left) is no longer present (right), E-cadherin (red) is 
stuck in the cytoplasm.
An axon (arrow) snaps (top to bottom) in a 
worm lacking 𝗃-spectrin.